Hemodynamic effects of glucagon after acute mesenteric ischemia in rats.
We have previously shown that iv glucagon improved survival in rats from 33 to 83% when given after, but not during, superior mesenteric artery (SMA) occlusion. This study investigated potential hemodynamic mechanisms of this effect. In Part 1, cardiac output (CO) was measured in 12 male Sprague-Dawley rats with an electromagnetic flow-probe that had been placed around the ascending aorta 5 days previously. Under pentobarbital anesthesia, the SMA was occluded for 85 min. All rats received normal saline (NS, 15 ml/kg/hr) for 1 hr before and after SMA declamping. Control rats (n = 6) received only NS. Treated rats (n = 6) received NS plus glucagon (1.6 micrograms/kg/min iv) for 1 hr postocclusion. CO decreased 50% during the first hour after SMA declamping in control rats, but only 11% in glucagon-treated rats (P less than 0.02). Systemic vascular resistance (SVR) increased by 90% in control rats by 1 hr after declamp, but only 9% in glucagon rats (P less than 0.04). Systemic blood pressure and heart rate were not different in the two groups. In Part 2, relative distribution of visceral blood flow was measured with radiolabeled microspheres injected in the aortic root before clamping, before declamping, and 1 hr postdeclamping in 10 rats (5 glucagon, 5 control) using the above protocol. After SMA clamping, the proportion of visceral blood flow distributed to the intestine fell from 45 to 20% (P less than 0.05). During reperfusion, the proportion of intestinal flow exceeded baseline (P less than 0.05), but was not different in control (64%) and glucagon-treated rats (56%).(ABSTRACT TRUNCATED AT 250 WORDS)